For conducting questionnaire studies there exist generally recommended methods that were also respected during the project funded by the Grant Agency MoH CR -"Subjective approach of inhabitants of Ostrava to their health in association with their life-style, socio-economic status and education". The preparatory phase included the collection of literature and information on the investigated theme. The questionnaire had got five parts -A. General questions, B. Employment, C. Way of life, D. Health state and E. Personality. The validity of questionnaire was tested in the pre-research. In the main questionnaire study 3,000 questionnaires were sent. The total response rate was 21.1% (634 completed questionnaires). In the sample there were no differences in percentage rate by sex and age, but there are differences in the educational structure. After realizing the main questionnaire study, the repeatability study was carried out to find out the reliability of the answers. The response rate was 60.3% (181 questionnaires). The Kappa index and the total percentage of agreement were used for the evaluation of the repeatability study. The agreement was almost perfect and good in the total of 62.3 % of the questions. The quality of data was ensured by double data entry and by choosing the appropriate software. The selection of data for the complex analysis was based on the results of the repeatability study. On the basis of individual information from the questionnaire, new groups of individuals were generated. These groups of individuals were analysed further in relation to health and life-style by socio-economic factors in the models. been formed. Further, the size of sample from a studied population was specified taking into account the expected response rate according to a form of distribution and collection of questionnaires.
INTRODUCTION
During questionnaire surveys it is necessary to keep generally recognized methods 3, 7, 10, 11, 26 . These were also used while putting into practice a project funded by the Grant Agency of the Ministry of Health of the Czech Republic No. 6139-3 "Subjective approach of inhabitants of Ostrava to their health in association with their life-style, socio-economic status and education". The article draws one's attention to the methods, which can improve quality and reliability of data (pre-research, repeatability study and double data entry), sources of bias and their solution, and methods of gathering information that are entered into models. Further, the article states statistical methods and software used while solving the aforementioned study.
Material, methods and results The individual steps, which were put into practice in terms of the questionnaire survey, are pictured on the following scheme (Fig. 1.) .
The first phase, which included forming the questionnaires, was time-consuming. It represented collection of information and study of literature with similar objectives 20 . The questionnaire, which could have been used in terms of this project was not found in available sources, which is why an appropriate questionnaire has Katriak's 11 methodology. It recommends this range of addressing inhabitants: from 0. 25 % of city inhabitants for cities with 1 million inhabitants to 1.5 % for a city of up to 100 thousand inhabitants. Ostrava has 319,000 inhabitants. Because of an assumed low response rate, circa 30 %, in the case of distribution and collection by mail 23 , 3,000 inhabitants were addressed by a random sample.
While forming the questionnaire, questions were phrased in the most understandable way possible, answers were put into scales and categorized as much as possible as recommended in the literature 10 . The visual part of a questionnaire is also very important 5 . For whom a questionnaire is meant must be taken into consideration. There are different opinions of the recommended number of questions, possibly of pages and the length of completion time for the questionnaire. Whereas the results of meta-analysis of 115 studies 25 have confirmed that a questionnaire shorter that four pages should increase the response rate, other authors have proved that the length of a questionnaire has no influence on the response rate 1 . Dillman's work 5 states that the response rate of a questionnaire survey is not influenced in a negative way by any length of a questionnaire up to 12 pages and 125 questions.
The questionnaire in this study was extensive because it included a broad spectrum of problems and consisted of 102 questions in total. The questions were divided into five parts according to the investigated problems -A. General questions, B. Employment, C. Way of life, D. Health state and E. Personality. The average length of completion time for the questionnaire was about 35 minutes 18 . After forming the questionnaire, the verification of its validity in a pre-research was put into practice. In technical literature authors differ from each other in terminology concerning this part of a questionnaire survey. Apart from the term pre-research, other terms such as pilot study or pre-test have also been used. For example, Kapr 10 has been using the term pre-research from which he expects the verification of understandability and unambiguousness in forming questions, the verification of ways of manipulation with a questionnaire and of people's reactions at interviews and the verification of some particular hypotheses and technical processibility of data etc. On the other hand Žáček 26 has been using the term pilot survey (pilot study) which represents a probe done for a trial period and on a smaller scale, the purpose of which is to obtain preliminary experience from all the sections of the planned study, to clarify some circumstances of the research, to test the preconditions of using the chosen method and to have the correct idea about the costs and possible difficulties etc. Schneider and Koudelka 16 have been dividing the preresearch into a pilot study, which represents the introductory research aimed at gaining a general orientation in a given area of a problem, and into a pre-test whose aim is especially to test reliability and applicability of the chosen techniques. The number of cases for a pretest is not to be smaller than 25. Disman 7 is inclined to believe the definitions mentioned in most American technical publications, in which the aim of a pilot study is to find out whether a particular research in a given population is possible at all. On the other hand the purpose of pre-research is to test instruments (a questionnaire), which were constructed for a given research.
On the basis of this information the authors of the presented study were inclined to believe in using the term pre-research. Thirty people were addressed in the pre-research. It was a quota selection by sex, age and education from the total number of about 400 people. The response rate was 56.7 % (17 completed questionnaires). The correct understanding of questions and the sufficient range of categories were tested. The total reaction of respondents to a questionnaire was found out as well and the program for data entry was tested at the same time.
After the evaluation of the pre-research results the modification of the questionnaire followed so that all the inconsistencies were removed, for example modifications of the questions, the possibility of more answers, the enlargement of categories of answers etc. The manual for data entry and data cleaning was created too.
In the main questionnaire study 3,000 questionnaires were distributed. A cover letter with the information about the aims of the study and investigators, and envelopes with the return address and prepaid postage were sent together with the questionnaire. During the distribution and collection of questionnaires all the reactions of respondents were recorded and the course of response rate was recorded as well 18 . The total response rate was 21.1 %, which represents 634 completed questionnaires. Because of the relatively low response rate the comparison of the sample data (sample = the ones who handed in the completed questionnaire) and the data about the studied population (Ostrava inhabitants) was done by addition 18 . The literature states that among non-respondents in most cases 6 there are people with lower education, women and younger people. In our sample there are no differences in percentage rate by sex and age, but there are differences in the educational structure. Apprentices represented 33% of the respondents in the investigated sample, which approximates the percentage of people with apprenticeship education in Ostrava. There is lower interest in participating in studies in respondents with basic education, whereas people with secondary and university education are overrepresented. It is about a selection bias 9 . It is necessary to take this fact into consideration while evaluating results and all the data should be adjusted for education 22 . A low response rate of the questionnaire distributed by mail is also mentioned in the technical literature -less educated people prefer to participate in interviews or telephone research which does not require demands of reading and writing 6 . A lot of questionnaire studies with a low response rate include also parts, which find out information about non-respondents. Some studies have confirmed that a low response 14 , who were interested in the relationship between health state and the use of medical care in the Dutch population, studied the effect of non-respondents on validity of data. The data about the selected sample were compared with the information from health insurance companies. It concerned 2,934 respondents and 1,744 non-respondents. They have found out that from a statistical point of view both files were not significantly different in any basic characteristics such as sex, marital status, length of time spent at permanent address, nationality etc., but there was a significant difference in age structure. However, some papers have proved that respondents participating in a research after the first contact are not different from the respondents who joined the survey after a repeated contact. Siemiatycki and Campbell 15 were comparing the samples of respondents in two surveys while using various methods. In the first study the participants of the survey were contacted by mail; after reminding them by telephone or in person the response rate increased by another 12.5 %. The second study was a telephone survey; the questionnaire was sent by mail or delivered in person to the ones who had not been caught at home by a phone. The response rate increased by another 15.5 %. No significant differences were found by comparing the features of both samples in the first and the second studies. The authors came to the conclusion that increasing the response rate further was useless 15 . While preparing the project funded by the Grant Agency the investigators did not plan to put the nonrespondents , study into practice because of high costs of postage and because of the fact that to contact the respondents was only possible through the address. A telephone contact has mostly been used for research of non-respondents but this method was not appropriate for the reason that only 69.9 % of households in the Czech Republic are equipped with telephone (the data of Czech Telecom from the year of 2001). The response rate was influenced in a negative way by the timing of the study which unexpectedly coincided with a population census. The population census was accompanied by a media campaign about the insufficient protection of personal data and about questioning the legitimacy of any collections of personal data. However, the planned repeatability study, which tested the reliability of data, was realized.
The repeatability study was done six weeks after finishing the main study. Three hundred respondents were chosen out of the total number of 600 people who returned the completed questionnaire. The selection was done in the following way. The respondents were sorted according to the date of delivery of the completed questionnaire in the main study; every other person was selected. This method of selection was used on purpose so that it evenly included the respondents who completed the questionnaire and sent it immediately after its delivery as well as the ones who hesitated with completing and sending it. A part of the delivery was again an explanatory letter so that the highest response rate was achieved. The response rate was higher than in the main study -60.3 % (181 questionnaires). The literature 7, 10 states that not all the answers to the questions have to be verified -only the selected ones; however, in this study the questionnaire was used in its entirety. The method of calculation of the Kappa index and the calculation of total percentage of agreement were used for the evaluation of the repeatability study. The calculation of the Kappa index was first suggested by Cohen 2 . Its further modification was the purpose of the study by Landis and Koch 13 , and by Fleiss 8 . The calculation of the Kappa value is based on a total ratio of agreement and an expected ratio of agreement. The interpretation of agreement according to the Kappa value is divided into four groups (< 0.4 -poor; 0.41-0.6 -average; 0.61-0.80 -good; 0.81-1 almost perfect). The agreement was almost perfect and good in the total of 62.3 % of the questions. The questions were divided into two groups: factual questions (sex, age, marital status etc.) and questions containing a feature of motivation or evaluation; possibly the respondent's opinion could be influenced by a present situation (having bad mood because something had happened, current mood, health state etc.). The values of the percentage of agreement (86.8 %; 72.1 %) and the Kappa index (0.73; 0.48) were significantly higher in the factual questions than in the questions of the second group. For further processing, the questions with lower values of the Kappa index and the percentage of agreement were a) substituted for similar questions, b) the categories of answers were aggregated, c) excluded. The detailed results of the repeatability study are mentioned in a separate paper 22 . After gaining cleaned data, the data analysis followed. Starting points were basic descriptive statistics such as frequency tables, arithmetic mean, median, standard deviations and intervals of reliability etc 11, 17 . In the case of small frequencies the aggregation of categories of answers followed, through the analysis of relations between two variables using contingency tables, odds ratios, t-tests and regression analysis, leading to constructions of models. Further, new variables were formed and used in the models. Logistic regression 17 was used for the evaluation of the models.
All activities during these steps were recorded in detail.
While interpreting the results it is necessary to take into account selection bias, which was formed as a result of the low response rate. Some socio-economic factors as well as the results of the repeatability study have already been taken into consideration in the results of the models.
The important task is to guarantee the quality of entered data. The quality in terms of the presented study was guaranteed by double data entry followed by data cleaning. The people who entered the data had been qualified before and were following a methodical Some mistakes in quantitative items can be unimportant, for example in the last decimal number. However, a mistake of up to several degrees can appear which, if not found out before, can cause a considerably skewed result. Mistakes in qualitative items (for example sex) are serious as well. These can hardly ever be found out without checking double data entry or by another checking of entered data.
In the case of mistakes it is necessary to distinguish careless mistakes of the person who entered the data and mistakes caused by an incorrect understanding or an incorrect completion by respondents. The correction is simple in the case of careless mistakes. However, in the second case the mistake must be solved by a defined method, which will be used in all similar cases. The solution must be suggested by an investigator not by the person who enters the data. Table 2 shows the list of software, which was used during the solution of the project funded by the Grant Agency. The software EpiInfo, version 6. cz 4 , was used for data entry and validation. The software Stat/Transfer was used for the transfer of data into the statistic system Stata, version 7 17 . The geographic information was processed by the software ArcView, version 3.2. The software SPSS AnswerTree, version 3 was used for the method of classification and decision tree. Further, the software from the MS Office package was used.
The following part of this paper contains the method of forming new items, which were necessary for further analysis and construction of models. It is about the items, which were created on the basis of answers to chosen questions.
Three groups of individuals were created according to the objective and subjective evaluations of health state (Fig. 2) : a) the healthy -without chronic diseases and subjectively evaluating their health states as good, b) the ill without problems -in their diagnoses there is a chronic disease but they subjectively evaluate their health states as good, c) the ill who suffer from chronic diseases and evaluate their health states as bad. 
